INTRODUCTION
The plurality of enzymes hydrolysing different aminoacyl naphthylamides in various mammalian tissues has been established (Vanha-Perttula & Hopsu, 1965 Vanha-Perttula, Hopsu & Glenner, 1966; Ellis & Perry, 1966; Mäkinen & Raekallio, 1969) . Most of them have a large substrate spectrum, while a few have a more limited substrate specificity (Glenner, McMillan & 34 Tapani Vanha-Perttula Folk, 1962; Hopsu, Mäkinen & Glenner, 1966a, b) . At the present time, hardly anything is known of their physiological function although changes have been observed in their activity with varying functional conditions of tissues (VanhaPerttula, 1969) .
Aminopeptidases with limited substrate specificity have been implicated as specific enzymes for angiotensin hydrolysis (aminopeptidase A; Nagatsu, Nagatsu, Yamamoto, Glenner & Mehl, 1970) and for the formation of bradykinin during the inflammatory reaction (aminopeptidase B; Hopsu-Havu, Mäkinen & Glenner, 1966) .
Due to overlapping substrate specificity, the conventional histochemical techniques do not offer a solution for the cellular localization of most of these enzymes. Another reason for the unsuccessful histochemical localization of some of these enzymes is their solubility, e.g. in the ovary and other endocrine tissues (Vanha-Perttula & Hopsu, 1965; Ellis & Perry, 1966) . The histochemical reaction in the rat testicular tissue also gives poor results. The enzymatic reaction is diffuse suggesting the presence of soluble enzymes. A slightly stronger reaction is present in the Leydig cells as compared to the seminiferous tubules when different aminoacyl naphthyl¬ amides are used as substrate (T. Vanha-Perttula, unpublished observations) .
To obtain information on the aminopeptidase content and composition of the rat testis, biochemical fractionation studies were carried out. To discover the possible localization of the enzymes in the testis, the seminiferous tubules were isolated and their enzyme composition was separately analysed. Enzyme IV showed the highest hydrolysis with Ala-jS-NA, but the basic (Arg, Lys) aminoacyl naphthylamides as well as Met-, Phe-and Leu-/?-NA were readily hydrolysed. (Facing p. 40) cysteine. Metal ions like Ag, Al, Cd, Cu, Co, Hg, Ni, Pb, Zn and p-CMB were inhibitory to Enzyme IV.
Sucrose gradientfractionation
Val-/?-NA, Ala-jS-NA and Arg-jß-NA were used as substrates in the demon¬ stration of the hydrolytic activities in fractions of sucrose gradient centrifugation of nuclear, mitochondrial(-lysosomal) and microsomal fractions (Text-fig. 3 ). The nuclear preparation gave only weak activities with all these substrates. In the bottom fractions of the gradient, the nuclear pellet was sedimented and possibly contained cytoplasmic tags which gave low activities with these substrates.
The mitochondrial(-lysosomal) pellet gave a strong area of hydrolysis with all substrates tested in Fractions 5 to 12. The highest activity was obtained with Arg-/?-NA as substrate, followed by Val-jS-NA and Ala-/?-NA. The microsomal preparation showed a low hydrolysis with Val-J?-NA in the same fractions, whereas Arg-/?-NA disclosed another activity in Fractions 12 to 18.
These studies seemed to indicate that Enzyme I is possibly entirely present in particles of the mitochondrial-lysosomal fraction, while Enzyme II may be partially in the microsomal preparation.
Electron microscopic control
Electron microscope examination of a sample from Fraction 9 of the con¬ tinuous sucrose gradient fractionation of the mitochondrial-lysosomal pre¬ paration showed large amounts of mitochondria, membranous material (PI. 1, Fig. 1 ) and occasional lysosomal bodies. Enzyme I may reside in any of these subcellular structures.
A sample from Fraction 15 of the continuous gradient fractionation of the microsomal preparation contained free ribosomes, small vesicles and mem¬ braneous material, possibly derived from the smooth endoplasmic reticulum (PI. 1, Fig. 2 ).
DISCUSSION
The present study revealed four different enzyme activities hydrolysing aminoacyl naphthylamides in the rat testicular tissue. It was obvious that they have distinct differences in substrate specificity, compartmental distribution and subcellular localization. Two of the enzymes (III and IV) were highly soluble and may contribute to the diffuse reaction in the conventional histochemical procedures.
Enzyme III appeared to have characteristics similar to those described for aminopeptidase in many mammalian tissues with substrate specificity limited to arginyl and lysyl derivatives (Hopsu et al., 1966a, b, c) . It showed a strong activation by halide ions as reported previously (Hopsu et al., 1966c Hopsu, 1965; Ellis & Perry, 1966; Vanha-Perttula, 1969) , the ovary (Marks, D'Monte, Bellman & Lajtha, 1970) . On the basis of histochemical studies, naphthylamidases have also been connected with the lysosomal bodies (Niemi & Sylvén, 1969; Chayen, Bitensky & Poulter, 1970) , but the evidence for this theory is vague and has been criticized (Barrett & Poole, 1969; McDonald, Zeitman & Ellis, 1970) . Microvilli in intestinal brush borders (Holt & Miller, 1962) and the plasma membranes of liver and hepatoma cells have also been implicated as possible sites of these enzymes (Emmelot, Visser & Benedetti, 1968) .
Enzyme I showed a high specificity for Met-, He-and Val-/?-NA, resembling an enzyme which has been demonstrated in 2-day-old wound tissue (Mäkinen & Raekallio, 1967 , 1969 . Both enzymes were also slightly activated by cysteine, inhibited by heavy metal ions (Mäkinen & Raekallio, 1968) and had a pH optimum near neutrality (Mäkinen & Raekallio, 1969 (Mahadevan & Tappel, 1967) 
